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AN APPARATUS FOR CLEANING OF GAS 



The present invention relates to an apparatus for cleaning of a gas from 
particles suspended therein, including a centrifugal rotor for rotation of the 
5 gas. The centrifugal rotor is rotatable sbout a rotational axis in tuo bear- . 
ings arranged axially spaced from each other. 

So called self-lubricating bearings exist, which do not require supply of 
additional lubricant during operation, but in connection with a centrifugal 

10 rotor of the kind here In question it is often required that the bearings are 
charged continuously or intermittently with lubricant in the form of oil or 
some other liquid. Sometimes, liquid suspended in the gas to be cleaned 
in the centrifugal rotor in question may be used for the lubrication. In 
other cases, lubricant from a special source of lubrication may have to be 

15 supplied. 

A prerequisite for the present invention is that said bearings are arranged 
to be charged with lubricant during operation of the centrifugal rotor and 
that a mist containing such lubricant is accessible or is generated in a 
20 space near, the centrifugal rotor. 



The object of the present invention is to provide a gas cleaning apparatus 
of the initially defined kind, which has a construction that facilitates lubri- 
cation of both said bearings by supply of such a lubricant mist. 

25 

According to the invention, this object may be obtained by an apparatus, 
in which the centrifugal rotor surrounds a channel, which extends axially - 
preferably centrally - through the rotor and through which a lubricant mist 
is movable from the aforementioned space near the centrifugal rotor into 
30 contact with one of the bearings. Hereby it is made possible for both of 
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the bearings to be easily accessible to lubricant mist from said space 
without a separate connection having to be created outside the centri- 
fugal rotor between the space and the bearing situated farthest therefrom. 

5 As already mentioned, the said space may contain or be arranged to be 
flowed through by gas to be cleaned in the centrifugal rotor and con- 
taining suspended drops of lubricant, e.g. oil of some kind. As an 
example, this may be the case when the apparatus is arranged for 
cleaning of crankcase gas coming from a combustion engine. In this 

10 case, the centrifugal rotor may be arranged to be driven in any suitable 
way, e.g. by means of an electric motor or a gas turbine. Alternatively, 
said space may contain a lubricant mist, which is generated especially to 
provide lubrication of the bearings of the centrifugal rotor. In another 
case, a lubricant mist may be generated in connection with bringing the 

15 centrifugal rotor into rotation hydraulically. For instance, the centrifugal 
rotor may be brought into rotation by being charged with pressurized oil, 
which is brought to leave the centrifugal rotor through a nozzle placed at 
a distance from the rotational axis of the centrifugal rotor and directed 
tangentially relative thereto. In the chamber, in which such driving oil 

20 leaves the centrifugal rotor, an oil mist is created in the surrounding gas 
or air. Alternatively, hydraulic driving of the centrifugal rotor may be per- 
formed such that a pressurized oil is sprayed against a turbine wheel 
arranged for rotation of the centrifugal rotor. The space surrounding the 
turbine wheel will then be filled with an oil mist. 

25 

In a preferred embodiment of the apparatus according to the invention, 
one axial end of the centrifugal rotor is situated within or near the space 
containing lubricating oil mist, the channel through the centrifugal rotor 
extending from said one axial end of the centrifugal rotor to the opposite 
30 other end thereof, where it opens into a lubricant chamber having an out- 
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let arranged so that lubricant mist, which moves through the lubricant 
chamber, gets into contact with said one of the bearings. 

The invention is further described in the following with reference to the 
5 accompanying drawing, which shows an apparatus according to the 
invention for cleaning of crankcase gas, produced in a combustion 
engine, from oil and other particles dispersed in the crankcase gas. 

In the drawing there is shown a housing, which includes an upper part 1 , 
10 an Intermediate part 2 and a lower part 3. The interior of the housing is 
divided by means of a partition 4 into an upper separation chamber 5 and 
a lower driving chamber 6. A centrifugal rotor 7 is rotatable In the sepa- 
ration chamber 5 around a vertical rotational axis and is therefore jour- 
nailed in an upper bearing 8 and a lower bearing 9. The bearings 8 and 9, 
1 5 which are ball bearings In the shown example, are supported by the 
upper housing part 1 and the partition 4, respectively. 

The centrifugal rotor 7 has a central shaft 10, which is suspended in the 
two bearings 8 and 9 and has an axial through channel 1 1 . The channel 
20 11 communicates at its lower end with the driving chamber 6 and at its 
upper end with a small chamber 12, which is delimited by a bowl-shaped 
cap 13 anranged upside-down. The cap 13 supports on its inside the 
upper bearing 8 and is itself supported by the upper housing part 1 . 

25 The centrifugal rotor further has an upper conical end wall 14 and a lower 
conical end wall 15. Between these end walls there Is arranged a stack of 
conical separation discs 16, which between themselves delimit separation 
passages 17. Spacing members (not shown) keep the separation discs at 
an axial distance from each other. The upper end wall 14 as well as each 

30 of the separation discs 16 has a central plane portion that is provided with 
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several through holes distributed around the central shaft 10. The Inter- 
spaces between the central portions of the separation discs form together 
with the through holes a central inlet chamber 18 in the centrifugal rotor. 

5 At its upper end the inlet chamber 1 8 communicates with an inlet 20, via 
through holes 1 9 in the cap 1 3, for gas to be cleaned in the centrifugal 
rotor. The gas inlet 20 is formed by the upper housing part 1 . The inlet 
chamber 18 also communicates with the chamber 12 in the cap 13 via the 
interspaces between the balls in the ball bearing 8. 

10 

A radially inner edge portion 21 of the upper end wall 14 of the centrifugal 
rotor is placed very close to a sleeve-formed portion of the stationary cap 
13. If desired, a sliding seal or a labyrinth seal may be arranged between 
the end wall 14 and the cap 13.. 

15 

On its lower end portion, which is situated in the driving chamber 6, the 
central shaft 10 supports a turbine wheel 22. A tube 23 connected to a 
source of pressurized oil (not shown) extends from the outside and in 
through a surrounding wall of the lower housing part 3. Preferably, the 

20 tube 23 is connected to the initially mentioned combustion engine for 

receiving lubricating oil present therein at a high pressure. The tube 23 is 
directed towards the turbine wheel 22, so that incoming lubricating oil 
under pressure may bring the turbine wheel and, thereby, the centrifugal 
rotor 7 Into rotation. The lower housing part 3 has a bottom outlet 24 for 

25 used lubricating oil, which is to be returned to the combustion engine. 



Upon rotation of the turbine wheel an oil mist is formed in the driving 
chamber 6, which is used for lubrication of the two bearings 8 and 9 as 
will be described later. 
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The separation chamber 5 has an outlet 25 for crankcase gas, freed from 
oil drops and other particles, and an outlet 26 for oil and particles, which 
have been separated from the crankcase gas. 

5 The cleaning apparatus shown in the drawing operates as follows. 

Lubricating oil from a combustion engine Is introduced at an over 
pressure through the tube 23, so that the turbine wheel 22 and therewith 
the centrifugal rotor 7 are brought into rotation. Crankcase gas from the 

10 combustion engine enters through the inlet 20 in the upper housing part 1 
and flows through the holes 19 in the cap 13 into the central inlet 
chamber 18 in the centrifugal rotor 7. From the inlet chamber 18 the 
crankcase gas flows further through the separation passages 17 and 
exits to the part of the separation chamber 5, which is situated between 

15 the centrifugal rotor and the surrounding walls of the housing parts 1 and 
2. Hence cleaned crankcase gas flows out through the outlet 25. 

By the rotation of the centrifugal rotor also the crankcase gas in the sepa- 
ration passages 17 is brought in rotation, the particles, solid and liquid, 

20 suspended in the crankcase gas being separated by the resulting centri- 
fugal force and depositing on the conical surfaces of the separation discs 
16, facing upwardly. The particles slide and/or flow on these surfaces to 
the radially outer edges of the separation discs and are thrown out there- 
from towards the surrounding walls of the housing parts 1 and 2. On 

25 these surrounding walls the particles slide and/or flow further downwardly 
towards and out through the outlet 26 in the lower housing part 3. 

In the driving chamber 6 an oil mist is formed, when the lubricating oil 
from tile pipe 23 hits and leaves the turbine wheel 22. Whereas the main 
30 part of the lubricating oil leaves the driving chamber through the bottom 
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outlet 24, a part of the oil mist flows up through the channel 1 1 in the 
shaft 10 to the chamber 12 delimited by the cap 13. Therefrom, the oil 
mist flows through the bearing 8 further Into the central inlet chamber 18 
of the centrifugal rotor, mixing itself therein with Incoming crankcase gas. 
5 Together with the crankcase gas the oil mist flows through the separation 
passages 17, wherein the oil drops are separated from the gaseous part 
of the oil mist. 

As a consequence of the crankcase gas and the oil mist being entrained 
10 in the rotation of the centrifugal rotor upon the through flow of the sepa- 
ration passages 17, a certain underpressure Is developed in the central 
inlet chamber 18 of the centrifugal rotor. The result of this Is that crank- 
case gas is sucked into the inlet chamber 18 from the inlet 20 and that oil 
mist is sucked from the driving chamber 6 through the channel 1 1 and the 
15 chamber 12 Into the inlet chamber 18. Hereby, an effective lubrication of 
the upper bearing 8 is obtained. The lower bearing 9 is also effectively 
lubricated, as It is in direct contact with the oil mist in the driving chamber 
6 all the time. 

20 As can be seen from the drawing, the channel 1 1 has a throttle at its 

uppermost part, i.e. the opening of the channel into the chamber 12 has a 
smaller diameter than tiie rest of the channel. This may be necessary, 
partly for limiting somewhat the flow of oil mist to the bearing 8, partly for 
avoiding that oil foam, possibly formed in the driving chamber 6 and 

25 accompanying the oil mist up through the channel 1 1 , reaches the 

chamber 12. Such foam will be separated to oil and gas in the channel 1 1 
as a consequence of being entrained In the rotation of the shaft 10. By 
said throttle, forming a threshold at the opening of the channel 1 1 into the 
chamber 12, oil having been separated in the channel 1 1 is forced to flow 

30 back to the driving chamber 6. 
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Above is described a centrifugal rotor having a iiollow sliaft 1 0 wliicli Is 
suspended in bearings an^nged on the outside of the shaft. The in- 
vention also Includes a possibility that the centrifugal rotor is suspended 
5 In bearings, which are supported on the outside of a stationary shaft 
extending centrally through the centrifugal rotor. In such a case, the 
stationary shaft may have a through channel for oil mist that shall move 
from one to the other of the axial ends of the centrifugal rotor. Also in this 
case, thus, the centrifugal rotor surrounds the channel for oil mist. 



10 



